to cointegration. The rest of study is organised as following: section-II describes the review of literature on the relationship between military spending and economic growth. Methodological framework is described in section-III while section-IV is about results interpretation. Finally, conclusion and policy implications are drawn in section-V.
REVIEW OF LITERATURE
The defence literature provides plethora of studies on relationship between military spending and economic growth with mixed results. The issue of causal relationship between military spending and economic growth had explored by Benoit's (1973 Benoit's ( , 1978 using data of 44 less developed countries (LDCs). The results indicated positive correlation between military spending and economic growth. Furthermore, he documented that spill-over effects of military spending are significant and thus affect the overall economy positively. Many studies supported the view by Benoit (1973 Benoit ( , 1978 applying different approaches such as Kennedy, (1974) ; Deger, (1986) ; Sezgin, (1997) ; Chletsos and Kollias, (1995) and Yildirim et al. (2005) . Apart from that, Halicioglu (2004) considered the relationship between military spending and economic growth including real interest rate and non-military expenditures in case of Turkey. The analysis showed a long run and positive association between military spending and economic growth while non-military spending boosts economic growth more than military spending. Atesoglu (2004) found a strong effect of military spending on economic growth but Cuaresma and Reitschuler (2003) documented an inverse relationship between military spending and economic growth for U. S economy. Similarly, Yildirim et al. (2005) investigated the affect of military spending on economic growth in Middle Eastern countries and Turkey. Their empirical results indicated positive impact of military spending on economic growth. Dunne et al. (2002) , Faini et al. (1984) and others rejected the hypothesis that military spending promote economic growth. For example, Lim (1983) documented the inverse effect of military spending on economic growth in case of African less developed economies. Similarly, Starr et al. (1984) argued that rise in military spending raises inflation which in resulting retards economic growth. This implies that military spending indirectly lowers the pace of economic growth. For the case of OECD countries, Cappelen et al. (1984) examined the association between defense spending and manufacturing output, investment and economic growth. Their results showed positive impact of military spending on manufacturing output. An inverse effect of military spending on investment and economic growth is also found. In case of China, Chen (1993) found that there is no cointegration between military spending and economic growth. Masih et al. (1997) re-examined the direction of causal relationship between military spending and economic growth in case of China since 1950. They concluded that military spending leads economic growth. Latter on, Wolde-Rufael (2001) rejected the previous findings and concluded that both variables are cointegrated while direction of causality is running from military spending to economic growth in case of Mainland China.
In recent wave of literature, Bas (2005) investigated the relationship between military spending and economic growth using nonparametric approach. The empirical evidence indicated that military spending has inverse effect on economic growth by declining investment spending. Mylonidis (2008) Similarly, Sawhney et al. (2007) collected the data of globe military spending and economic growth to investigate the relationship between both the variables. The results pointed out that a rise in military spending of globe will decline economic growth. Apart from that Tang (2008) also examined the impact of military spending on economic growth for Malaysia and found inverse relation between military spending and economic growth. Similarly, Pieroni (2009) also found inverse association between military spending and economic growth. Keller et al. The attention has also paid in literature to examine the direction of causality between military spending and economic growth. For instance, Joerding (1986) found bidirectional causal relationship between military spending and economic growth and validating the feedback effect. In case of Pakistan and India, Tahir (1995) Pakistan which is detrimental for economic growth of both countries. Using panel data set for European Union, Kollias et al. (2007) also found bidirectional causality between military spending and economic growth.
In the case of, Karagianni and Pempetzoglu (2009) 
DATA AND METHODOLOGY
The study uses data over the period of 1971-2009. Economic Survey of Pakistan (various issues) is used to attain data for real military spending and real GDP. The data has been converted in log-form 5 . The Table-1 reveals the descriptive statistics and correlation matrix.
There is negative and significant correlation between military spending and economic growth in case of Pakistan. et al., (1975) suggest that Ehrlich's (1975) log-linear specification is sensitive to the functional form. Ehrlich (1977) and Layson (1983) argue that the log linear specification produces better empirical outcome. Rotherberg and Stock (1996) . The following annotations are used:
(1)
The de-trended GLS tailored statistics is given by:
The generalized Dickey-Fuller type regression is used to calculate F-statistics or Wald statistics. The significance of variables is checked by using unrestricted conditional equilibrium error correction model (Pesaran et al. 2001 ). This approach involves estimating the conditional error correction version of the ARDL model for variable under estimation. The Augmented ARDL (p, q 1 , q 2 , …… q k ) is given by the following equation (Pesaran et al. 2001 ):
(3) where y t is an independent variable, α is the constant term, L is the lag operator such that Ly t = y t -1, w t is s ´ 1 vector of deterministic variables such as intercept term, time trend or exogenous variables with fixed lags.
The long run elasticities are estimated by:
Where p and i q , i = 1, 2, …, k are the selected (estimated) values of p and i q , i = 1, 2, …, k. The long run coefficients are estimated by:
Where, denotes the OLS estimates of λ in equation (3) The UECM equation to calculate F-statistic is modelled as following:
Where, The null hypothesis in the equation (7) is , which indicates no existence of the longrun relationship and vice versa, while the null hypothesis in the equation (8) is , which means the non-existence of the long run relationship and vice versa.
The next step is to compare our computed F-statistic with critical bounds tabulated by Pesaran et al. (2001) . If the F-statistic exceeds upper critical bound, the null hypothesis of no long run relationship may be rejected regardless of whether the underlying orders of integration of the variables are I(0) or I(1). Similarly, if the F-statistic falls below the lower critical value, the null hypothesis is not rejected. However, if the sample F-statistic falls between these two bounds then result is inconclusive. The model can be selected using the lag length criteria like Schwartz-Bayesian Criteria (SBC) and Hannan-Quinn (HQ) information criterion.
The third stage includes conducting standard Granger causality tests augmented with a lagged error-correction term. The Granger representation theorem suggests that there will be Granger causality in at least one direction if there exists cointegration relationship among the variables provided the variables are integrated order of one. Engle-Granger (1987) cautioned that if the Granger causality test is conducted at first difference through vector auto regression (VAR) method than it will be misleading in the presence of co-integration. Therefore, an inclusion of an additional variable to the VAR method such as the error-correction term would help us to capture the long-run relationship. To this end, an augmented form of Granger causality test is involved to the error-correction term and it is formulated in a bi-variate pth order vector error-correction model (VECM) which is as follows:
Where D is a difference operator, ECT representing the error correction term derived from long run cointegrating relationship via ARDL model, C (i = 1, 2) is constant and h(i = 1, 2) are serially uncorrelated random disturbance term with zero mean. Through the ECT, the VECM provides new directions for Granger causality to appear. Long-run causality can be revealed through the significance of the lagged ECTs by t test, while F-statistic or Wald test investigate short-run causality through the significance of joint test with an application of sum of lags of explanatory variables.
EMPIRICAL RESULTS
The main objective of paper is to re-investigate the causal relationship between military spending and economic growth. There are many techniques such as Engle and Granger (1969) , Johansen (1991 Johansen ( , 1992 and Johansen and Juselius (1990) and, Stock and Watson (1993) are available to find out long run relationship between the variables 6 . The prerequisite of these tests for cointegration is that all variables in the model must have same order of integration.
The ARDL bounds testing approach for cointegration is more appropriate and flexible as compared to other traditional cointegration approaches. The autoregressive ditributive lag model can be applicable whether variables are integrated at I (0) or I(1) or I(1) / I(0). İt shows that there is no need to find out order of integration of variables to apply ARDL bounds testing.
But, İt is pointed out by Ouattara (2004) that there is need to have informtaion about order of integration of variables. The main assumption of ARDL model is that the variables are inetgrated at I(1) or I(0) and no variable sholud be stationary beyond that integrating orders. İf any variable in model is integrated at I(2) then whole computation of F-statistic for cointegartion becomes useless. Therefore to apply ARDL bounds testing approach to cointegration, it is necessary to have information about the order of integration of the variables. Pesaran et al. (2001) following unrestricted intercept and no trend. The lag selection is based on AIC and SBC. ** denotes cointegration exists at 10% level of significance.
The Table-4 
Rolling Window Approach (RWA) to Cointegration
This study also applies rolling window bounds testing approach to cointegration is to probe whether a cointegrating relation is stable or not. The theoretical and empirical literature does not seem to provide any confirmation to choose the rolling window size. In order to capture static and dynamic association between military spending and economic growth, we take 15-year observations as a window size. Thus if the normalized F-statistic is greater than one then cointegration exists and stable otherwise not. Our results for rolling window approach to ARDL cointegration show that moving window size is 15 and ARDL model with 2 lags is estimated for with unrestricted constant and no trend. The upper critical bound from Pesaran et al. (2001) The rolling window ARDL cointegration approach has also been applied to investigate the normalized F-statistic for
The empirical evidence is reported in figure-2 and descriptive view in Table- 5. It is noted that more than 1 normalised F-statistic 36.84% while less than 1 is 63.17%. Our results indicate that cointegration relation is stable when military spending is forcing variables and not vice versa. These findings are consistent with ARDL cointegration results reported in Table- The (1995) and Yildirim and Öcal (2006) . This implies that military spending is detrimental for economic growth as argued in neoclassical model. The neoclassical model reveals that an increase in military spending means shift of resources from private sector at the cost of private spending.
This crowds-out investment both by public and private sector. This crowds-out in investment declines the pace of economic growth. Note: ** shows significance at 5% level of significance. In parenthesis, probability values are given.
Table-6 presents the results of long and short runs granger causality, where maximum lag is 2 obtained following AIC. The appropriate lag length avoids the problem of spuriousness.
The empirical evidence indicates that military spending granger cause economic growth both in short run and long run as indicated by significance of lagged error term. The results show that economic growth does not cause military spending in the both periods. The diagnostic tests reveal that error terms of both models are normally distributed, short run models are well specified. There is no evidence of autoregressive conditional heteroscedisticity and white heteroscedisticity. There is a problem of serial correlation when economic growth is forcing variable which does not seem to affect our findings.
CONCLUSIONS
In this study, the causal relationship has been reinvestigated between military spending and economic growth in case of Pakistan for the period 1971-2009. In doing so, Ng-Perron unit root test is applied to examine the integrating order and cointegration is found by using ARDL bounds testing approach. The VECM granger causality test has been applied to check the Pakistan is sustaining a huge number of armed forces comprising 6.13 million army personnel.
The governments of Pakistan and India should initiate bilateral talks to develop a sense of mutual confidence and trust, harmonize their relationship, and work collectively on launching vocational training programs to fight against poverty. Poverty, illiteracy, unemployment and a large number of unskilled labour are the biggest economic challenges faced by these countries.
In order to combat these evils, Pakistani governments in order to reduce their military expenditure and increase investment in developmental projects, which in turn will stimulate the pace of economic growth.
Moreover, our study has potential to reinvestigate the association between defence spending and economic growth by incorporating capital, interest rate, labour, trade openness, internal and external debt, government size etc. The directional of causal relationship between military spending and economic growth would help policy making authorities to curtail defence spending to sustain economic growth.
